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PREFACE. 

This  Specification  was  commenced  in  July,  19 15,  in  consequence 
of  the  decision  that  Recording  Instruments  should  be  included  in  a 
separate  Specification.  It  is  the  first  British  Standard  Specification 
that  has  been  issued  for  Recording  Instruments,  and  while  it  is 
intended  to  secure  a  degree  of  accuracy  adequate  for  the  purposes 
recording  instruments  are  usually  required  to  serv^e,  it  must  not  be 
interpreted  as  signifying  that,  in  the  opinion  of  the  Panel  which 
prepared  the  proposals,  recording  instruments  cannot  be  made  to 
jead  within  closer  limits  than  those  laid  down. 

C.    H.    WORDINGHAM, 

Chairman  of  Sub-Committee 
on  Electrical  Accessories. 
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Note. —  The  Assoctatiofi  desires  to  call  attention  to  the  fact  that  this  Specification 
is  intended  to  include  the  technical  provisions  necessary  for  the  supply  of  the 
article  herein  referred  to,  but  does  not  purport  to  comprise  all  the  necessary 
provisions  of  a   Contract. 

BRITISH 
STANDARD     SPECIFICATION 

FOR 

RECORDING    (GRAPHIC) 
AMMETERS,    VOLTMETERS   AND   WATTMETERS. 


DEFINITIONS.  10 

Instrument. 

1.  The  term  "instrument"  denotes  a  recording  ammeter, 
voltmeter  or  wattmeter,  and  the  terms  "  instrument,"  "  ammeter," 
"  voltmeter,"  etc.,  include  the  recorder  (as  defined  below)  together 
with  any  accessory  apparatus  such  as  shunts,  connecting  wires,  15 
transformers,  inductances,  condensers  or  resistances,  even  if 
separated  therefrom. 

Recorder. 

2.  The  term  "  recorder  "  denotes  the  instrument  proper   and 
includes  essentially  the  means  for  producing  the  operating  forces,   20 
the  movement,  the  pointer,  the  chart,  and  the  case  containing  them. 

It  excludes  any  accessory  apparatus  such  as  shunts,  transformers, 
condensers,  inductances,  or  resistances,  whether  contained  in  the 
indicator  case  or  otherwise. 

Effective  Range.  25 

3.  The  term  "  effective  range  "  denotes  : — 

ia)  In  an  ammeter,  voltmeter  or  wattmeter,  the  scale 
of  which  is  one  of  nearly  equal  parts  from  zero  upwards,  that 
portion  of  the  scale  which  extends  down  to  and  includes 
one-tenth  of  the  maximum  scale  value.  30 

{b)  In  an  ammeter,  voltmeter  or  wattmeter,  the  scale 
of  which  is  greatly  contracted  in  the  neighbourhood  of  zero, 
that  portion  which  extends  down  to  and  includes  one-quarter 
of  the  maximum  scale  value,  but  it  includes  the  maximum 
scale  value,  even  when  the  higher  divisions  are  contracted  35 
as  compared  with  the  central  ones. 

if)  In  a  voltmeter,  the  scale  of  which  is  partially 
suppressed,    the  whole  range   of  the   instrument. 

Ordinary  Frequency. 

\.     The  term   "  ordinary  frequency,"  for  the  purposes  of  this   40 
Specification,  denotes    any  frequency  between  25  and  100  periods 
per  second,  both  inclusive. 
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Scale  Mark. 

5.  The  term  "  scale  mark "  denotes  the  line  indicating  the 
value  of  the  quantity  measured. 

Scale  Division. 

6.  The  term  "  scale  division  "  denotes  the  interval  between    5 
the  centres  of  successive  scale  marks. 

Error  in  the  Indication. 

7.  The  term  "  error  in  the  indication  "  denotes  the  difference 
of  the  indication  referred  to  from  the  true  value  of  the  quantity  of 
which  it  purports  to  be  a  measure. 


10 


STANDARDS. 
British  Standards  of  Electrical  Quantities. 

8.  The  British  Standards  for  Electrical  measurement  shall  be 
the  legal  Standards  in  the  custody  of  the  Board  of  Trade  and  all 
Electrical   Quantities   referred    to    in    this    Specification    shall    be   15 
measured  in  terms  of  these  Standards  by  means  of  apparatus  which 

is  in  agreement  with  such  Standards  at  tlie  time  of  use. 

standard  Temperature. 

9.  The     standard      temperature     for    the    purposes    of    this 
Specification  shall  be  2o''C.   (68°F.)  unless  otherwise  marked  on  the    20 
recorder. 

SPECIFICATION. 

Construction. 

10.  The  construction  of  the  instrument  shall  be  mechanically 
sound,  suitable  to  its  purpose  and  shall  be  such  as  to  give  assurance   25 
of  permanence  in  the  accuracy  of  the  indications. 

Continuous  Service. 

11.  The  instrument  shall  be  capable  of  being  used  continuously 
at  its  maximum  indication,  or  in  the  case  of  a  wattmeter    at    the 
marked  current  and  pressure,  without  injury  and  without  the  specified    30 
limits  of  error  being  exceeded. 

Case  or  other  Protection. 

12.  The  recorder  shall  be  contained  in  a  suitable  case, 
of  sufficient  strength  to  afford  adequate  protection  against  injury 
when  reasonably  used,  and  to  exclude  dust  from  the  working  35 
parts  ;  the  accessory  apparatus  shall  be  suitably  protected  when 
necessary  to  ensure  permanence  of  the  accuracy  of  the  indications. 
The  design  shall  be  such,  that  complete  safety  to  the  operator  is 
insured  when  the  case  is  open  for  the  purpose  of  changing  the  chart 

or  filling  the  pen.  ^ 
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Clock  or  Driving  Mechanism. 

13.  Suitable  means,  easily  accessible,  shall  be  provided  whereby 
the  timing  of  the  clock,  or  other  driving  mechanism,  can  be  regulated 
so  as  not  to  have  an  error  exceeding  5  minutes  in  24  hours. 

Identification  of  Terminals.  5 

14.  The  terminals  shall  be  clearly  and  indelibly  marked,  when 
the  direction  of  the  current  between  them  is  material,  to  indicate 
clearly  the  proper  direction  of  the  current  through  the  instrument. 

When    a    recorder    is    polarised,    the    left    hand    or    bottom 
terminal,  as  seen  from  the   front  of  the  instrument,   shall   be    the   10 
positive  terminal. 

Chart  Ruling. 

15.  The  scales  on  charts  employed  in  conjunction  with 
recording  ammeters,  voltmeters  and  wattmeters  shall  be  divided 
into  40,  50,  60,  or  75  divisions.  15 

The  value  of  each  scale  division  shall  be  either  i,  2  or  5  of  the 
units  measured,  or  any  decimal  multiple  or  sub-multiple  of  these. 

A  piece  of  the  chart  shall  be  permanently  attached  to  the 
instrument  in  such  a  position  as  to  permit  of  a  ready  comparison 
between  the  ruling  on  it  and  the  ruling  on  a  new  roll  of  paper.  20 

Pointer  and  Pen. 

16.  The  pointer  and  pen  shall  be  insulated  from  the  electrical 
circuit  of  the  recorder. 

Pen  to  Paper  Friction. 

17.  Suitable     means    shall     be     provided,     when     necessary,    25 
whereby  the  pressure   of  the  pen  on   the  paper  may  be  adjusted 

to    prevent    variations  of  pen    to   paper    friction    from    introducing 
inaccuracy  beyond  the  limits  laid  down  in  Clause  27. 

Zero  Adjustment. 

18.  A  suitable  device,  easily  accessible,  shall  be  provided  for   30 
adjusting    the  pointer    to    zero    or    other   fiducial    mark    without 
risk   of  damage  to  any  of  the  working  parts  of  the  recorder.      On 
circuits  carrying  pressures    exceeding    250    volts,  this    device  shall 

be  such  that  it    can    be    employed    with    safety    to    the    operator 
when  the  circuit  is  alive.     This  Clause  shall  only  apply  to  spring   35 
controlled    instruments. 

Any  instrument  not  complying  with  these  conditions  shall  bear 
a  warning  to  the  effect  that  the  adjustment  shall  not  be  made  unless 
the  instrument  is  entirely  disconnected  from  the  circuit. 

Levelling.  40 

19.  Every  recorder,  the  accuracy  of  which  is  aft'ecled  by  small 
changes  in  level,  shall  be  provided  with  means  of  ensuring  that  it  is 
in  proper  adjustment. 
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Dampiag. 

20.  The  moving  system  of  a  recording  instrument  shall  be 
provided  with  means  for  damping  its  movement  suitable  for  the 
conditions  in  which  the  instrument  is  used.  Such  means  shall  be 
independent  of  the  friction  between  the  pen  and  the  paper.  5 

Insulation. 

21.  The  instrument  shall  comply  with  the  following  require- 
ments as  regards  insulation  : — 

(a)  The    insulation    resistance   between    all    the    electrical 
circuits   coupled   together   and  the  containing  case,    or   other    10 
metal  not  intended  to  be  insulated    from  the  case  when  the 
recorder  is  in  use,  shall  be  not  less  than  5  megohms. 

(l>)  The    insulation    resistance    between    the    main  circuit  • 
and    the    pressure    circuit    (if    any)    shall   be  not   less   than 
2  megohms.  15 

(c)  The  insulating  material  between  all  the  electrical  circuits 
coupled  together  and  the  case,  or  other  metal  not  intended  to 
be  insulated  when  the  recorder  is  in  use,  shall  withstand, 
for  one  minute,  an  alternating  pressure  in  accordance  with  the 
following  table  : —  20 


Pressure  above  earth  of  the  circuit  for 
which  the  recorder  is  intended. 

Test  Pressure. 
(Alternating-). 

Not  exceeding  25  volts 

Exceeding     25     but    not    ex- 
ceeding  1000  volts 

Exceeding  1,000  volts 

250  volts  plus  twice  the  working 
pressure  of  the  circuit. 

500  volts  plus  twice  the  working 
pressure  of  the  circuit. 

1,000  volts  plus  twice  the  work- 
ing pressure  of  the  circuit.  ■ 

For  recorders  used  with  current  or  potential  transformers  the 
test  pressure  shall  be  2,000  volts    (alternating). 

If  the  test  be  made  with  direct  current  the  pressure  shall  be 
50  per  cent,  higher  than  the  value  given  in  the  above  table. 

The  insulation  resistance  shall  be  measured  with  a  pressure  of 
not  less  than  200  volts  nor  more  than  500  volts  (direct),  applied  for 
a  sufficient  time  for  the  reading  of  the  insulation  indicator  to  become 
practically  steady. 


25 


30 


35 
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The  requirements  of  (a)  and  (/)  shall  a[)i)ly  to  all  auxiliary 
ap[xiratus  other  than  potential  and  current  translorniers,""  used  with 
the  recorder. 

Marking  of  Recorder. 

22.  The  following  particulars  shall  be  indelibly  and  (h.Ntinctiy      5 
marked  on  the  recorder  in  a  position  plainly  visible  from  the  front 

of  the  case. 

(a)     Country  of  origin. 

(d)     The  name  of  the  manufacturer. 

{c)     The  manufacturer's  serial  number.  10 

(a)    The  designation  of  the  quantity  measured. 

(f)  A  distinctive  special  sign.f 

(/)  The  temperature  if  differing  from  2o''C.  (68°  F.)  at 
whicii  the  conditions  as  regards  accuracy  (Clause  27) 
are  complied  with.  15 

(g)  On  a  wattmeter,   the  maximum   current  and   pressure 

for  which   the   recorder   is    intended    except    when 
employed   with    transformers    {see    {i)    and   (J)  and 
Clause  11). 
The  following  additional  particulars  are  required  for  alternating   20 
current  instruments  : — 

(//)  The  frequency  or  the  limits  of  frequency,  if  the  accuracy 
can  only  be  obtained  at  this  frequency  or  within 
these  limits  of  frequency. 

(/)     On  recorders  intended  for  use  with   potential  trans-   25 
formers,  the  ratio  of  the  rated  primary  pressure  to 
the  corresponding  secondary  pressure,  expressed 
thus  :  6600/1 10. 

(J)    On   recorders   intended    for    use  with    current    trans- 
formers, the  ratio  of  the  rated  primary  current  to   30 
the  corresponding  secondary    current,  expressed 
thus  :    looc  5. 
Diagram  of  Connections  and  Terminal  Marking. 

23.  A  diagram  of  connections  shall   be   supplied  with  every 
recording  wattmeter,    which,    in    addition    to   giving  the   necessary   35 
information  regarding  the  connections,  shall  also  show  : — 

(a)  The  correct  disposition  of  the  conductors  carrying 
current  to  and  from  the  recording  wattmeter,  if  errors  would 
result  from  placing  them  in  other  than  their  correct  position. 

(/^)  For  a  polyphase  recording  wattmeter,  the  correct  phase    40 
sequence    of  the  supply  to   the    windings    of  the    recorder   in 
accordance  with  the  diagram. 


*  For  the  pressure  test  for  potential  and  current  transformers,  stv  Britisli 
Standard  Specification  for  Instrument  Transformers  (Report  No.  81)  when  sucli 
is  issued.  45 

t  The  question  of  marking  British  Standard  Instruments  with  the 
Association's  Ijrand  is  under  consideration. 
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]-or  a  tliiee-phase  two-element  recording  wattmeter  the 
terminals  shall  be  marked  in  accordance  with  the  phase  diagram, 
which  shows  the  convention  for  connecting  a  two-element  three- 
phase  recording  wattmeter  to  a  three-phase  network,  in  order  to 
ensure  that  each  element  shall  have  a  definite  relation  to  the 
direction  of  phase  rotation  of  the  system. 


LAGGING    PHASE 


OM^ 


rr-booo 


2     WHITE     OR 
YELLOW 


LEADING     PHASE 
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INSTRUMENT 


THE   PRESSURE   REACHES   A   MAXIMUM   IN  THE   PHASES 
IN   THE   FOLLOWING  SEQUENCE;—    1  ,   2  i  3. 

Correct  Indication  of  Unbalanced  Loads. 

24.  The  electrical  design  of  a  polyphase  recording  wattmeter 
complying  with  the  requirements  of  this  specification  may  or  may 
not  be  based  on   the   assumption   that  the  load  is  symmetrical  as  10 
regards  current  or  pressure  or  phase  angle,  but  the  class  of  load  for 
which  the  recorder  is  suitable  shall  be  marked  thereon. 

A  polyphase  recording   wattmeter    jnuporting  to    be    for    use 
on    an  unbalanced  three-phase  circuit,   shall    be  provided  with  at 
least  two  current  coils  connected  in    different  phases  and  at  least   15 
two  pressure  coils.  . 

A  polyphase  recording  wattmeter  purporting  to  be  for  use  only 
on  a  balanced  three-phase  circuit  need  be  provided  with  one 
current  and  one  pressure  coil  only. 

Instruction  Sheet.  20 

25,  An  instruction  sheet  shall  be  provided  with  each  recorder 
contaming  particulars  of  the  methods  to  be  followed  in  erecting 
the  instrument  and  the  precautions  to  be  taken  which  will  ensure 
that  :— 

(a)  The  zero  adjustment  is  properly  made.  25 

(l))  The  pressure  of  the  pen  on  the  paper  is  reduced  to 

a  minimum. 
(c)  The   chart  is  attached  correctly  to  the  clock  or  driving 

mechanism. 

The  instruction  sheet  shall  also  draw  attention  to  any  30 
other  pointwhich  is  essentird  to  the  securing  of  satisfactoryrecords. 
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External    Shunts. 

26.  If  a  shunt  is  neither  enclosed  in  the  same  case  as  the 
recorder  nor  structurally  a  part  of  the  recorder  it  shall  comply  with 
the  following  requirements  : — 

(a)  The  shunt  shall  have  the  following  particulars  indelibly     5 
marked  either  on  it  or  on  a  label  permanently  fixed  to  it. 

(i)  The  name  of  the  manufacturer  or  other  means  by 
which  he  can  be  identified. 

(ii)  The  manufacturer's  serial  number.- 

(iii)  The  current  corresponding  to  the  maximum  scale  10 
\alue  on  the  chart  of  the  recorder  with  which  it 
is  intended  to  be  used. 

{l>)  No  part  of  a  shunt  shall  rise  in  temi)ci"aturc  more  than 
8o°C.  (i76°F.)  above  the  temperature  of  the   surrounding   air, 
after  carrying  the  current,  corresponding  to  the  maximum  scale   15 
value  of  the  recorder,  for  two  hours.* 

(c)  The  main  terminals  of  the  shunt  shall  be  so  constructed 
that  slight  variations  in  the  method  of  connecting  it  to  the 
circuit  shall  not  alter  the  indication  of  the  instrument  by  more 
than  0.25  per  cent.  20 

(d)  The  construction  of  the  sliunt  and  connecting  leads 
shall  be  such  that  no  thermo-electric  force  is  produced  sufficient 
to  alter  the  indication  of  the  instrument  by  more  than  0.25  per 
cent. 

(e)  The  drop  in  pressure  across  the  terminals  of  a  shunt   25 
to  which  a  permanent  magnet  moving- coil  recorder  is  connected 
shall  not  exceed  0.2  volt  with  the  maximum  indication  on  the 
recorder. 

(fj  The    drop   in    pressure    across     the     terminals   of    a 
shunt   to    which  a  recorder    is    connected,    shall    in    no    case   30 
exceed  i.o   volt,  with  the  maximum  indication  on  the  recorder. 


Limits  of  Error. 

27.  The  error  m  the  reading  of  a  recorder,  when  tested  over 
the  effective  range  at  the  standard  temperature,  or  at  the  tem- 
perature marked  on  it,  and  at  ordinary  frequency,  or  at  the  frequency  35 
marked  on  it,  and,  with  the  exception  of  a  wattmeter,  when  placed 
in  any  position  in  a  magnetic  field  not  greatly  exceeding  that  of  the 
earth,  and  with  the  pen  ajiproximately  half  full  of  ink,  shall  not  exceed 
the  limits  given  in  the  following  table.     In  the  case  of  voltmeters  and 

*  The  precautions  set  forth  in  Appendix  III.  must  l)e  carefully  ubscrvcd  when    4Q 
testing  for  compliance  with  this  Clause. 
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wattmeters  the  [jrcssurc  >liall  have  been  api)lifd  fur  30  minutes  before 
the  test  is  made. 


Description. 

Limits  of  Error  expressed 
as  a  percentage  of  the 
maximum  scale  value. 

+  or  - 

Voltmeter  with  free  zero 

-•5 

Voltmeter  with  partially 

suppressed  zero 
Ammeter 

1-5 
3-0 

Wattmeter        

3-5 

10 


The  piecaiilions  sci  furlh  in  tlie  Aiipendiccs   imi.st  be  carcfu'ly 
observed   before  teslinj;  recording  instrunienls. 

Variations  in  the  Indications  due  to  changes  in  the  Temperature  of  the 

surrounding   air.  15 

28.  The  variation  in  the  indication  of  a  recordinir  voltmeter 
cuie  to  a  variation  of  i  C.  in  the  temperature  of  the  surrounding 
air.  expressed  as  a  percentage  of  the  indication,  shall  not  exceed 
±0.3  per  cent. 

Variations  in  the  Indications  due  to  External  Magnetic  Fields.  20 

29.  The  variation  in  the  maximum  indication  of  a  recording 
ammeter  or  voltmeter,  which  is  intended  to  be  permanently  fixed  in 
any  position,  shall  not  exceed  3  percent,  of  the  indication  when  the 
recorder  is  exposed  to  a  magnetic  field  of  10  c.g.s.*  units  in  the 
direction  which  produces  the  maximum  error  in  the  instrument  25 
readings.  For  alternating  current  instruments,  the  disturbing 
field    shall     be    alternating   and   in    phase   with    that    in    the  coil 

of   the   recorder. 

Portable  instruments  not  purporting  to  comply  with  the  above 
requirements  shall  bear  a  statement  of  the  precautions  necessary  to    30 
be  taken  to  eliminate  or  avoid  any  error  due  to  external  fields. 

Variations  in  the  Indications  of  all  Alternating  Current  Instruments 
due  to  changes  in  the  Frequency. 

30.  The  variation,  at   ordinary   fre'iucncy   (Clause  4),   in  the 
indication  of  a  recorder  over  its  effective  range,  for  a  departure  from   35 
the   marked  frequency  of    ±  5  per  cent.,  expressed  as  a  percentage 

of   the-  indication,  shall  not  exceed  2   per  cent. 

Variations    in    the    Indications    of  VSTattmeters  due  to  changes  in  the 

Poiwer  Factor. 

31.  The  variation  in  the  indication  of  a  recording  wattmeter   40 
over  the  effective  range  for  a  variation  in  the  power  factor  of  the  load 

*8oo  ampere  turns  will  produce  a  field  of  approximately  10  c.g.s.  units,  at  or 
near  the  centre  of  a  plane  circular  coil  ico  cm.  diameter. 
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from  unity  to  0.5,  expressed  as  a  percentage  of  the  indication,  shall  not 
exceed  3  per  cent. 

Variations  in  the  Indications  due  to  changes  in  the  amount  of  Ink. 

32.  The  variation  in  the  indication   of  a   recorder  caused  by 
varying  the  quantity  of  ink  from  pen   full  to  pen  empty  shall  not   5 
exceed    ±  3  per  cent,  of  the  maximum  scale  value. 

Independent   Tests. 

33,  In  the  event  of  any  difference  between  the  purchaser  (or  Iiis 
representative)  and  the  manufacturer  as  to  the  compliance  of  the 
instrument  with  this  Specification,  either  party  shall  have  the  right  to  10 
have  the  instrument  tested  by  an  independent  authority  to  be  mutually 
agreed  upon  by  the  parties,  or  failing  agreement  by  the  National 
Physical  Laboratory. 

Should  the  purchaser  or  manufacturer  require  that  any  or  all 
instruments,  under  a  contract,  be  tested  by  an  independent  authority  15 

before  acceptance,  such  requirement  should  form  part  of  the  contract. 
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APPENDIX 


Accuracy  of  different  types  oj  Jieconiers.—lhii  following  table 
serves  to  indicate  the  type  of  recording  ammeter,  voltmeter  and 
wattmeter,  which  will  give  the  accuracy  mentioned  in  this 
Specification  :  — 


Type. 

Conditions 

Permanent  magnet 
moving-coil    ... 

Moving-iron 
Dynamometer 

On  direct  current. 

On  alternating  current  at  or 
about  a  given  frequency. 

On  direct  curreirt  or  alter- 
nating current  at  ordinary 
frequency. 

APPENDIX     11. 

Chart  Speed. — The  speed  of  movement  of  the  chart  of  any 
recorder  should  be  such  as  to  secure  in  combination  with  the 
damping  arrangements  a  clear  record.  In  arriving  at  the  paper 
speed,  due  consideration  must  be  given  to  the  fluctuations  of  the 
quantity  it  is  desired  to  record,  together  with  the  rapidity  with 
which  these  fluctuations  occur.  If  the  fluctuations  are  periodic  or 
follow  one  another  closely,  the  chart  speed  should  be  such  that  the 
chart  will  move  at  least  the  breadth  of  the  ink  record  between 
successive  lines  drawn  by  the  pen. 


APPENDIX     III. 

Erecting  Shimts.- — A  shunt  dissipates  the  heat  generated  when 
current  is  passing  more  by  conduction  than  by  radiation.  It  is, 
therefore,  necessary  to  ensure  that  the  ends  of  the  shunts  and  any 
bars  to  which  the  shunts  are  connected  are  of  such  section  and 
area  as  to  permit  of  good  contact  being  made,  and  thus  to  prevent 
any  rise  in  temperature  due  to  insufficient  section  or  bad  contact. 

When  a  shunt  is  built  up  of  a  number  of  sheets,  the  greatest 
cooling  is  obtained  when  it  is  erected  horizontally  with  the  sheets 
in  a  vertical  plane,  so  as  to  permit  the  greatest  amount  of  ventilation 
between  the  sheets. 

If  by  reason  of  the  design  of  the  switchboard  it  is  necessary  to 
erect  the  shunt  with  its  terminals  one  above  the  other  the  lower 
end  of  the  shunt  should  be  connected  to  the  positive  pole. 

When  the  shunt  ends  consist  of  flat  connecting  plates  machined 
either  on  one  or  both  surfaces,  it  is  essential  to  ensure  that  the 
whole  of  the  surfaces  are  in  contact  with  the  bars  to  which  con- 
nection is  to  be  made  in  order  that  the  lines  of  flow  of  current  shall 
be  not  unduly  distorted. 
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1-1914.  Rolled  Sections  for  Struc- 
tural Purposes,  Lists  of 

2-1903.  Tramway  Rails  and  Fish- 
plates, Specitication  and  Sections  of 

3-1903.  Influenceof  Gauge  Length 
and  Section  of  Test  Bar  on  the 
Percentage  of  Elongation,  Report 

on,    by     Professor     W.    C.    tjNWiN, 
F.R.S 

6-1904.  Rolled  Sections  for  Struc- 
tural Purposes,   Properties  of     ... 

7-1919.  Copper  Conductors,  Insu- 
lated   Annealed,    for    Electric 

Power  anJ  Light,  Dimenbions  of... 

8-1904.  Tramway  Poles,  Specifica- 
tion for  Tubular  

9-1909.  Railway  Rails,  Specification 
and   Sections  of  Bull   Head 

10-1904.  Pipe  Flanges,  Tables  of     ... 

11-1909.  Railway  Rails,  Specification 
and  Sections  of  Flat   I'.ottorn 

12-1915.  Portland  Cement,  Specifi- 
cation for 

13-1910.    Steel    for    Shipbuilding, 

Specification    for    Structural 

14-1907.  Steel  for  Marine  Boilers, 

-pecilication  for  Structural      

15-1912.  Steel  for  Bridges,  etc.,  and 
General    Building  Construction, 

Specification  for  Structural     

16-1905.  Telegraph  Material,  Speci- 
fication for 

18-1910.  Tensile  Test  Pieces,  Forms 
of 

21-1909.  Pipe  Threads  for  Iron  or 
Steel  Pipes  and  Tubes,  Report  on  ... 

23-1905.  Trolley  Groove  and  Wire, 

Standards  for       

24-1911.  Railway     Rolling    Stock, 

Specifications     for     Material      used 
in  the  Construction  of — 
Part  I.     Locomotive,  Carriage  and 
Wagon  Axles 
„    II.     Locomotive,  Carriage  and 

Wagon  Tyres         
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Helical  Springs  and  Steel 
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matic Machines,  Specification  (or 
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for 

37-1919,  Electricity  Meters,  Specifi- 
cation for 

40-1908.  Cast  Iron  Low  Pressure 
Heating  Pipes,  Specification  for 
Spi;;ot   and  Socket        

41-1908.  Cast  Iron  Flue  or  Smoke 
Pipes,  Specification  for  Spigot  and 

Socket 
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trical Purposes,  Report  on  Recip- 
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43-1909.  Boiler    Tubes,   Specification 
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44-1909.  Cast  Iron  Pipes  for  Hy- 
draulic Power,  Specitication  for  ... 

45- 1917.  Sparking  Plugs  (for  Internal 
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Specification  for  
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54-1911.  Screw  Threads,  Nuts  and 
Bolt  Heads  for  use  in  Automobile 

Construction,  Report  on 

55  1911.  Copper  and  Bronze  Wire, 
Report  on  Hard  Drawn 

56-1911.  Yield  Point  and  Elastic 
Limit,  Definitions  of ' 

57-1911.  Small  Screws,  Report  on 
Heads  for  ...         

58  1912.  Cast  Iron  Soil  Pipes,  Speci- 
fication for  Spigot  ana  bocket 

59-1912.  Cast  Iron  Waste  and  Ven- 
tilating Pipes  (for  other  than  Soil 
Purposes),  Specification  for  Spigot 
and  Socket  

61  1913.    Copper   Tubes    and    their 

Screw  TiireadS  (primarily  for 
domestic  and  similar  work).  Specifi- 
cation for  ...         ...  ...         

62-1913.  Marine  Boiler  Stays, 
Screwing  for ' 

63-1913.  Broken  Stone  and  Chip- 
pings,  Specification  for  Sizes  of 

64-1913.  Fishbolts  and  Nuts  for 
Railway  Rails,  Specification  for 

65-1914.  Salt-Glazed  Ware  Pipes, 
Specification  for 

66-1914.  Copper-Alloy  Three-Piece 
Unions  (for  Low  and  Medium 
Pressure  Screwed  Copper  Tubes), 
Specification  for ...         ...         

67-1914.  Ceiling  Roses,  Specification 
for  Two-  and  Three-Plate 

68-1914.  Steel  Conductor  Rails, 
Method  of  Specifying  the  Resist- 
ance of 

69-1915.  Tungsten  Filament  Glow 
Lamps  (Vacuum  Type)  for  Auto- 
mobiles, Report  on     

70-1915.  Pneumatic  Tyre  Rims  for 
Automobiles,  Motor  Cycles  an  : 
Cycles,  Report  on 

71-1917.  Wheel  Rims  and  Tyre 
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78-1917.  Cast  Iron  Pipes  and  Special 
Castings  for  Water,  GaS  and 
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Covering  for  Aircraft,  Standard  of 
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Standard  Fine),  and  their  Toler- 
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Nos.  20  and  38), Report  on      ...  ...        I/-       1/2 

86-1919.     Magnetos    for    Aircraft 

Purposes,  Report  on  Dimensions  of       1-       12 

87-1919.    Airscrew  Hubs,  Report  on 

Dimensions  for  ...         ...         ...         ...       1,-       1,2 

88-1919.    Electric    Cut-Outs    (Low 

Pressure,  Type  O),  Specification  for      1/-       1,^ 

89-1919.  Indicating  Ammeters, 
Voltmeters,  Wattmeters,  Fre- 
quency     and       Power-Factor 

Meters,     Specification     for 1/-      1/2 

90  1919.  Recording  (Graphic) 
Ammeters,      Voltmeters     and 

Wattmeters,     Specification     for  ...       1/-      1/2 

103-1919.     Falling  Weight  Testing 

Machines    for    Rails,    Specification 
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107-1919,  Rolled  Sections  for  Mag- 
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